UK Patent Application M GB «„, 2 180 202 (13 ,A 

(43) Application published 25 Mar 1987 


(21) Application No 8620048 

(51) INTCL 4 



(22) Date of filing 18 Aug 1988 



(52) Domestic classification (Edition 1) 

(30) Priority data 

B7B260276CL 

(31) 8522659 (32) 13 Sep 1985 (33) GB 

(56) Documents cited 


GB 1378796 GBQ955180 


GB 1349200 

(71) Applicant 


Heron Power Limited, 

(56) Field of search 


B7B 

(Incorporated in United Kingdom), 

F2M 


F2H 

46-62 Gatwick Road, Crawley, West Sussex RH10 2XF 

Selected US specifications from IPC sub-class B62D 

(72) Inventor 


Denys Claude Reynolds Rohan 


(74) Agent and/or Address for Service 


Graham Jones & Company, 77 Beaconsfi eld Road, 


Blackheath, London SE3 7LG 



(54) A three orfour wheeled motor vehicle 


(57) A three or four wheeled motor vehicle, which motorvehicte comprises a chassis which is made of a laminated 
honeycomb core element (30), the honeycomb material (30) being provided with apertures in which sleeve inserts (44) 
are provided, the sleeve inserts (44) being retained in position in their apertures by an adhesive, and the sleeve inserts 
(44) forming anchor points for receiving component parts of the motor vehicle. The inserts may be in two parts (50, 52) 
interengageable from opposite sides of the element. An alternative composite may comprise a foam plastics core with 
glass fibre reinforced plastics faces. 
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SPECIFICATION 

A three or four wheeled motor vehicle 

5 This invention relates to a three or four wheeled 
motorvehicle. 

As youths get older, they traditionally progress 
from bicycles to motor bicycles and then to motor 
cars. This traditional progression is due partly to 

10 statutory age limits for driving motor bicycles and 
motorcars, and it is due partly to cost considerations 
since motor bicycles are more expensive than bi- 
cycles, and cars are more expensive than motor bi- 
cycles. The transition from motor bicycles to cars 

15 often causes the youths and/or their parents someth- 
ing of a problem due to the fairly considerable differ- 
ence in cost between purchasing a motor bicycle and 
purchasing a car. The car is considerably more ex- 
pensive and often the youths have to wait longer 

20 than they would wish, in order to save the money 
necessary for buying the car, either new or second 
hand. 

There is a need for a three or four wheeled motor 
vehicle that can be produced cheaply and so satisfy 

25 the needs of youths desiring to progress from bi- 
cycles or motor bicycles to th ree or four wheeled 
motor vehicles. It is an aim of the present invention to 
satisfy, at least in part, this need. 
Accordingly, this invention provides a three orfour 

30 wheeled motorvehicle, which motorvehicle com- 
prises a chassis which is made of a honeycomb mat- 
erial, the honeycomb material being provided with 
apertures in which sleeve inserts are provided, the 
sleeve inserts being retained in position in their aper- 

35 tures by an adhesive, and the sleeve inserts forming 
anchor points for receiving component parts of the 
motorvehicle. 

The use of the honeycomb material enables the 
motor vehicle to be light and yet strong. The use of 

40 the sleeve inserts for receiving the component parts 
of the motorvehicle helps to minimise on the cost of 
producing the motorvehicle since, otherwise, con- 
siderable amounts of welding would be needed 
which would increase the cost of production of the 

45 motor vehicle. The motorvehicle can thus be prod- 
uced within a price range that is within the financial 
capabilities of youths and/ortheir parents. In addi- 
tion, by producing a motorvehicle that is of a strong 
construction, the parents have the peace of mind that 

50 their children are driving in a safe vehicle and one 
which is safer than riding on motor bicycles. In addi- 
tion, the parents will knowthattheir children will not 
be subject to adverse weather conditions as they are 
on motor bicycles. 

55 The motorvehicle is preferably a three wheeled 
motorvehicle. This is because the motorvehicle can 
befitted with a 50cc engine, restricted to a maximum 
speed of 30 miles per hour, and then driven by 
youths of sixteen years of age on a driving licence for 

60 a moped. 

The three wheeled motorvehicle can alternatively 
advantageously be fitted with an 80cc engine which 
can then be driven by a seventeen year old youth, or 
an older person if desired, and then the engine does 

65 not require a maximum speed limit restriction. 


It will of course be appreciated that any size of en- 
gine may befitted to the motorvehicle of the present 
invention. As an alternative to fitting an internal com- 
bustion engine, the vehicle may be battery powered 
70 if desired. 

With a three wheeled motorvehicle having an en- 
gine of any desired size, the motorvehicle can also 
be driven by an adult on theirown on a provisional 
licence. This can be particularly advantageous for 
75 adults such for example as housewives who wish to 
learn to drive on their own, or alternatively, who are 
often unable to find a qualified person to accompany 
them at convenienttimes. 
The honeycomb material may comprise a layer of 
80 honeycomb sandwiched between two plates or 
skins. The honeycomb and the plates are produced 
separately and they are then stuck together. The 
plates may bestuckto either side of a layer of the 
honeycomb material using an appropriate adhesive, 
85 for example a Ciba-Geigy Redux adhesive such as 
Redux 609 or Redux 31 9. 

Preferably, the motorvehicle isone in which the 
layer of honeycomb material is an aluminium layer of 
honeycomb material, and in which the two plates are 
90 aluminium plates. Usually, the aluminium will bean 
aluminium alloy. Such aluminium honeycomb mat- 
- erial is currently available from Ciba-Geigy and it is 
known as Honeycomb Sandwich. 
The motorvehicle may also be one in which the 
95 layer of honeycomb material is a plastics foam layer 
of honeycomb material, and in which the two plates 
are fibre glass plates. Such honeycomb material is 
also availablefrom Ciba-Geigy as are othertypes of 
honeycomb material that may be used in the motor 
100 vehicle. 

The honeycomb material may be bent to desired 
shapes. In orderto bend the honeycomb material, 
part of the plate that will be on the inside of the bend 
is cut away and then the honeycomb material can be 
1 05 folded. The honeycomb material that is exposed by 
the part of the plate that is cut away may be injected 
with a support material, e.g. an epoxy resin, to form a 
fillet joint The amount of the plate that is cut away 
will usually depend upon the radius of the bend to be 
1 1 0 formed, more of the plate needing to be cut away for 
sharper bends. 

Advantageously, the inserts are provided with 
flanged portions at one or both ends. The flanged 
portions act to spread loads. Generally, the apertures 
115 and their inserts will increase in diameter with in- 
creasing loads to be carried. 

The flanged portions may be formed as integral 
parts of the inserts, the inserts each having a central 
tubular portion which is in two separate parts, one 
120 part being for insertion from one side of the honey- 
comb material, and the other part being for insertion 
from the otherside of the honeycomb material. 

Alternatively, the flanged portions may beformed 
as separate parts of the inserts, the flanged portions 
125 being joined to the inserts afterthe inserts are prov- 
ided in the apertures. 

The adhesive for retaining the sleeve inserts in 
their apertures may be a two component adhesive 
comprising a curable resin material and a hardener. 
1 30 Presently preferred adhesives are Araldite 2005 and 
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Redux 41 0. Both of these adhesives are available 
from Ciba-Geigy and Araldite and Redux are Registe- 
red Trade Marks. 
The apertures for receiving the sleeve inserts will 
5 usually be drilled in the formed honeycomb material, 
However, if desired, the honeycomb material may be 
formed with the apertures. 

The component parts may be any suitable compo- 
nent parts of the motor vehicle. Thus, for example, 

1 0 the component parts may be bonnet, wings, a 
screen, seats, a tail section and pedals. 

As indicated above, the motor vehicle may be pro- 
vided with an eng ine of any desired size, for example 
a 50cc engine or an 80cc engine. 

15 Advantageously, the motor vehicle is provided 
with automatic transmission. The automatic trans- 
mission may be that known as Variomatic transmis- 
sion. Obviously, if desired, the vehicle may be prov- 
ided with a manually operated gear box. 

20 The motor vehicle may be provided with one or 
more roll bars. With front and rear roll bars, the roll 
bars may be held together by one or more bracing 
members for providing extra rigidity. 
The motor vehicle maybe provided with a soft top, 

25 and also with a rubber suspension system. 

The motor vehicle may be such that it has two seats 
which are arranged side by side. The two seats may 
also be arranged in line. With two seats that are 
arranged side by side, then the motor vehicle may 

30 include an occasional third rearseat-cum-parcel 
shelf. 

The motor vehicle may be a rearwheel drive motor 
vehicle. Alternatively, if desired, the motor vehicle 
may be a front wheel drive motor vehicle. 
35 The various components of the motor vehicle can 
be made in any desired materials such forexample 
as metal orfibregfass forthe body part. The various 
body parts are advantageously arranged to be bolt- 
on components. Bolt-on components are especially 
40 advantageous for replacing body parts such for ex- 
ample as wings and side panels which may become, 
damaged in accidents. 

Embodiments of the invention will now be descri- 
bed solely byway of example and with reference to 
45 the accompanying drawings in which: 

Figure 1 is a side view of a motor vehicle; 
Figure 2 is a front view of the motor vehicle; 
Figure 3 \s a rear view of the motor vehicle; 
Figure 4 is a somewhat schematic view of some 
50 honeycomb material; 

Figure 5 shows a first insert; and 
Figure 6 shows a second insert. 
Referring to Figures 1 to 3, there is shown a motor 
vehicle 2 which is a three wheeled motor vehicle 2. 
55 The motor vehicle 2 is provided with a body 4 having 
the illustrated shape 8nd the body 4 may be made of 
f ibreglass or other desired material. The motor veh- 
icle 2 also has, as can be seen from Figures 1 to 3, 
wing mirrors 6, front headlights 8, front side lights 
60 10, front indicators 12, rear lights 14 and rear indica- 
tors 1 6. The vehicle 2 also has a steering wheel 1 8, a 
windscreen 20 and a rear roll bar 22. It will be seen 
that the vehicle 2 is of open top construction des- 
igned to befitted with a soft top (not shown). 
65 The vehicle 2 has two front wheels 24 and one rear 


wheel 26. The rearwheel 26 is driven by an engine 28. 
The transmission forthe vehicle 2 is a Variomatic 
automatic transmission. 
Referring now to Figure 4, there is shown the 
70 honeycomb material 30 from which the chassis of the 
vehicle 2 is made. Parts of the chassis are indicated 
by the reference numeral 32 in Figures 1 to 3. The 
honeycomb material 30 comprises a layer of alumi- 
nium honeycomb 34 sandwiched between two 
75 plates 36, 38. The plates 36, 38 form skins over the top 
of the honeycomb 34. The plates 36, 38 are adhered 
to opposite sides of the honeycomb 34 by the illustra- 
ted sheets 40, 42 of adhesive film. The entire honey- 
comb material illustrated in Figure 4 is available from 
80 Ciba-Geigy. 

Referring now to Figure 5, there is shown a two 
part sleeve insert 44 for being inserted in an aperture 
in the honeycomb material 30 shown in Figure 4. The 
aperture in the honeycomb material 30 will usually 
85 be drilled after the honeycomb material 30 has been 
formed. The insert 44 com prises a first part 46 which 
receives within it a second part 48. Both of the parts 
46, 48 have bores 50, 52 respectively. When the part 
48 is in the part 46, it will be apparent that a bore of 
90 the size of the bore 52 is available right thro ugh the 
entire insert 44. The bore isthus used in utilising the 
sleeve insert 44 as an anchor pointfor receiving one 
or more component parts of the vehicle 2. The insert 
parts 46, 48 are each provided with flanges 54, 56 re- 
95 spectively. These flanges abut against the sides of 
the honeycomb material 30 and they help to spread 
loads applied to the insert 44. 

The insert 44 will be glued in its aperture (not 
shown) in the honeycomb material 30. Any suitable 

100 type of adhesive may be employed, forexample 
Araldite 2005 or Redux 41 0. The adhesive is applied 
to the aperture and the insert 44. 

Referring now to Figure 6, there is shown an altern- 
ative sleeve insert 58 which is in one part. The sleeve 

105 insert 58 has a bore 60 and a single flange 62. 

It is to be appreciated that the embodiments of the 
invention described above with reference to the ac- 
companying drawing shave been given byway of ex- 
ample only and that modifications may be effected. 

110 Thus, for example, although the vehicle 2 has been 
shown as open topped, the vehicle 2 could be prod- 
uced as a hard topped vehicle 2. Afront roll barcould 
be additionally provided and the two roll bars could 
be secured together with one or more bracing mem- 

115 bersforgiving extra rigidity. 

. Generally, it will be appreciated from the drawings 
that the vehicle of the present invention can form 
cheap, reliable and safe transport for persons and es- 
pecially for youths. Although the vehicle may be pro- 

1?0 duced with any desired type of suspension system, a 
so called rubber suspension system may be em- 
ployed as a particularly inexpensive and effective 
suspension system. The rubber suspension system 
may utilise actual rubber or it may utilise plastics 

1 25 materials such for example as polyurethane. 

CLAIMS 

1. A three orfour wheeled motor vehicle, which 
130 motor vehicle comprises a chassis which is made of a 


3 


GB 2 180 202 A 


honeycomb material, the honeycomb material being 
provided with apertures in which sleeve inserts are 
provided, the sleeve inserts being retained in posi- 
tion in their apertures by an adhesive, and the sleeve 
5 inserts forming anchor points for receiving compo- 
nent parts of the motor vehicle. 

2. A three or four wheeled motor vehicle accord- 
ing to claim 1 in which the honeycomb material com- 
prises a layer of honeycomb sandwiched between 

10 two plates or skins. 

3. A three or four wheeled motor vehicle accord- 
ing to claim 2 in which the layer of honeycomb mat- 
erial is an aluminium layer of honeycomb material, 
and in which the two plates are aluminium plates. 

15 4. Athree orfour wheeled motor vehicle accord- 
ing to claim 2 in which the layer of honeycomb mat- 
erial is a plastics foam layer of honeycomb material, 
and in which the two plates are fi bre glass plates. 

5. A three or four wheeled motorvehicleaccord- 
20 ing to any one of the preceding claims in which the 

inserts are provided with flanged portions at one or 
both ends. 

6. Athree or four wheeled motor vehicle accord^ 
ing to claim 5 in which the flanged portions are 

25 formed as integral parts of the inserts, the inserts 
each having a central tubular portion which is in two 
separate parts, one part being for insertion from one 
side of the honeycomb material, and the other part 
being for insertion from the other side of the honey- 

30 comb material. 

7. Athree or four wheeled motor vehicle accord- 
ing to claim 5 in which the flanged portions are 
formed as separate parts of the inserts, the flanged 
portions being joined to the inserts afterthe inserts 

35 are provided in the apertures. 

8. Athree orfour wheeled motor vehicle accord- 
ing to any one of the preceding claims in which the 
adhesive for retaining the sleeve inserts in their aper- 
tures is a two component adhesive comprising a cur-i 

40 able resin material and a hardener. 

9. Athree orfour wheeled motor vehicle accord- 
ing to any one of the preceding claims which is a rear 
wheel drive motor vehicle and which is provided 
with automatic transmission. 

45 10. Athree orfour wheeled motor vehicle accord- 
ing to any one of the preceding claims and which is 
provided with a rubber suspension system. 

11. Athreeorfourwheeledmotorvehictesub- 
stantially as herein described with reference to the 

50 accompanying drawings. 
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